Refflectivity Modulation (%) Ge-layers in the structure. If the structure is disordered enough to make layers indistinguishable then it is categorised as melting.
SUPPLEMENTARY NOTES
Supplementary Note 1: Sb 2 Te 3 -GeTe superlattice structure measurements
Bragg-Brentano symmetric x-ray diffraction scans were taken from the superlattice samples, with a Bruker D8 advance system. Only (00L) peaks are present in the XRD patterns from the superlattices (see Supplementary Figure 1 ), which indicates that the materials are grown with the desired layer structure.
The hexagonal lattice constants for bulk GeTe given in Table I We therefore describe the GeTe unit cell using its hexagonal setting, where a = 4.16Å and c = 10.66Å for bulk GeTe.
The superlattices were grown with a fibre-like texture with strong (00L) preferred orientation. The crystallographic domain size was typically 150 nm, which was measured by scanning electron microscopy and atomic force microscopy. Since the superlattice layer thicknesses are much smaller than the crystal domain size, the stresses in the superlattice layers are dominated by the mismatch between the layer thicknesses rather than domain edge effects. Thus it seems that long range in-plane crystallographic order is not absolutely necessary for growing in-domain strained layers, and industrially scalable growth techniques, such as sputtering, are useful for growing strained vdW superlattice heterostructures.
Supplementary Note 2: Premelt disordering
Supplementary Figure 3 shows the crystallinity, of the Sb Fig. 3b in the main text. Since the atomic switching is stochastic in nature, we drew somewhat blurred boundaries between the different regions.
Supplementary Note 4: Superlattice atom trajectories
When no strain is applied to the superlattice we find that all atoms remain in their initial superlattice layers. See Supplementary Figure 4 , which shows the z-axis position of the atoms as a function of time. The lines do not cross, which indicates that the material does not melt or exhibit Ge-Te diffusive atomic disordering. In contrast, at higher temperatures the material melts. Supplementary Figure 5 shows a similar type of plot for the same initial structure where the MD run was conducted at a temperature of 1400 K, which is above the material's melting temperature. The layer structure is quickly lost. After 10 ps there is substantial inter-diffusion of atomic species across the layers. As the material is cooled below 900 K the atoms crystallise but the layers are disordered and not elementally pure.
We see from Fig. 3b in the main manuscript that at least 0.5 % strain is required for atomic switching of Te and Ge. Indeed, Fig. 3d , in the main manuscript, shows Ge-Te diffusive atomic switching when 1.5% strain is applied to the simulation at 950 K.
We find that if the structures melt and the layers inter-diffuse, then the melt tends to crystallise into layers but each layer can contain a mixture of Sb, Te and Ge atoms and the final structure resembles the trigonal phase of a typical Ge 2 Sb 2 Te 5 alloy. The separation of GeTe and Sb 2 Te 3 layers is lost.
